Identification of nose-to-brain homing peptide through phage display.
Brain delivery of drug molecules through the nasal passage represents a viable approach for bypassing the blood-brain barrier (BBB) but remains a major challenge due to lack of efficient homing carriers. To screen for potential peptides with the ability to transport into the brain via the nasal passage, we applied a C7C phage peptide display library (Ph.D.-C7C) intra-nasally to anesthetized rats and recovered phage from the brain tissue 45 min after phage administration. After three rounds of panning, 10 positive phage clones were selected and sequenced. Clone7, which exhibited highest translocation efficiency, was chosen for further studies. After nasal administration, Clone7 entered the brain within 30 min and exhibited translocation efficiency about 50-fold higher than a random phage. A 11-amino acid synthetic peptide derived from the displayed sequence of Clone7 (ACTTPHAWLCG) efficiently inhibited the nasal-brain translocation of Clone7. Both phage recovery results and fluorescent microscopy images revealed the presence of many more Clone7 phage in the brain than in the liver, kidney and other internal organs after the nasal administration, suggesting that Clone7 bypassed the BBB and entered brain directly. Furthermore, both Clone7 and the ACTTPHAWLCG peptide were found to be heavily distributed along the olfactory nerve after the nasal administration, further suggesting a direct passage route into the brain via the olfactory region. These results demonstrated the feasibility of using the in vivo phage display approach for selecting peptides with the nose-to-brain homing capability and may have implications for the development of novel targeting carriers useful for brain delivery.